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N 15 major pipe lines com- 
pleted in East Texas, 50 per 
cent. of the total oxy-acetylene 
welded mileage is Lindewelded. 
Why, in scarcely more than a 
year, has this new method of oxy- 
acetylene welding been adopted 
by leading pipe line builders in 
every part of the country? 

The answer is: Because it saves 
from 30 to 60 per cent. of the time 
required by ordinary methods of 
welding. 

Because it reduces welding mate- 
rial consumption 35 to 40 per cent. 
Because it produces stronger 


a” 


and more ductile joints. 
Lindewelding can be done with 

ordinary blowpipes or with special 

apparatus which makes welding 


almost automatic and further in- 


creases its speed. 

Several valuable and interesting 
technical booklets describing the 
application of the oxy-acetylene 
process of welding and cutting in 
design, construction and fabrica- 
tion are available. Tomorrow’s 
engineers will be expected to 
know how to apply this modern 
metal-working process. Write us 
if you are interested. 
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TO WELD 
















est 


celails of Lerdewelding 


Lindewelding technique differs from 
neutral flame welding technique in that it 
employs a special rod, a special flame ad- 
justment, and the “backhand” method of 
blowpipe manipulation. The actual steps 
in making a Lindewelded joint are shown 
in our motion picture, “The Lindeweld 
Process for Pipe Line Construction.” This 
will be loaned free of charge to schools, 
pipe line officials and welding or engi- 
neering societies. It is furnished in 16 mm. 
and 35 mm. safety film and can be obtained 
by writing to any Linde District office. 
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Wit, then, have we to expect from the twentieth 

century? With this question Mr. F. Alexander 
Magoun, Professor of Humanics at the Institute, intro- 
duces a penetrating discussion of the contributions to 
human knowledge we may expect from the psychological 
researches of the present day. Professor Magoun, whose 
course in Humanics is at present one of the most popular 
General Studies offered in the Institute curriculum, 
believes that, as the previous century opened up a new 
knowledge of nature, so will the present open up a new 
knowledge of ourselves. 


(THROUGH the coéperation of the New England 

Manager of the Ford Motor Company, Trecu Enat- 
NEERING News is able to publish this month what it 
believes to be the first complete technical description of 
the new Ford Engine to appear in any publication. The 
photographs which appear with the article were taken 
especially for the Tech ENGINEERING News by S. Q. 
Duntley ’33 at the Cambridge plant, and were, at the 
time of going to press, the only photographs of the 
motor available in New England. All of the dimensions 
given in the article are taken from the official specifica- 
tions and are therefore accurate. This motor marks the 
opening of a new era in the low-priced automotive field, 
and its many engineering features make it of particular 
interest to the technically trained reader. 


ROF. F. K. MORRIS, whose article of last month 
has met with universal interest, continues his series 
on the evolution of the earth and its creatures. The 
present subject includes the period of planet formation 
and the preparation which resulted in conditions suit- 
able for the appearance of life. The moon and its begin- 


PREVIEW 


nings occupy a large part of the discussion. To those 
already familiar with Professor Morris’s perception and 
style, this series needs no introduction. The others will 
find here an extremely well-written description of the 
early history of the earth and its satellite. 


VV HERE can the engineer find a worth-while job? 

More than one well-trained technician is asking 
himself that question. Mr. Norman Litchfield of New 
York shows the opportunities in the field of railroading 
in his article. He quotes a veteran railroad president as 
saying: “. . . in a major depression about fifteen per 
cent of the managerial ability of the country goes to the 
wall and is replaced by younger men.” 


(THE application of laboratory methods to the control 
of nature is well illustrated in Mr. Gordon K. Burns’s 
description of the model section of the Connecticut 
River now installed in the River Hydraulic Laboratory 
in Technology. Ingenious methods of measuring cur- 
rent velocities have been developed in this laboratory. 
The result is a cure for the dangerous and expensive 
erosion which has taken place near Northampton, Mas- 
sachusetts. This work is a unique example of engineer- 
ing skill; the description of it is simple and clear. 


HE editorial page offers a suggestion of sufficient 

importance to be repeated here. It is this: that 
entering freshmen be registered in the newly-formed 
schools, rather than in individual courses, thereby per- 
mitting a better adjustment of the student to the work 
for which he is best fitted. 
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The problem of 


UNDERSTANDING OURSELVES 


By F. ALEXANDER MAGOUN 718 
Associate Professor of Humanics 
Massachusetts Institute of Technology 


HE world today is hypnotized by the 

words “Twentieth Century.” We are 

accustomed to think of the present day 

as an age of unprecedented scientific 
progress, and, human nature being what it is, 
we are inclined to take the credit entirely to 
ourselves. Far nearer the truth it would be 
to say that we are today reaping the practical 
benefit of the scientific progress made during 
the last hundred years. The fundamental 
principles upon which engineering is built 
were well established by the turn of the cen- 
tury. What, then, have we to expect from 
the twentieth century? 

Even the dilettante student of history real- 
izes that the progress of civilization goes in definite 
urges; periods when the superior intellects and avail- 
able resources of the world seemingly combine to pro- 
duce spectacular development in some new direction. 

For example, the fifteenth and sixteenth centuries 
were characterized by exploration and colonization. In 
1486 Bartholomew Diaz made the first timorous voy- 
age down the west coast of Africa to what he called the 
Cape of Storms, which Prince John the navigator (who 
had never been there) renamed the Cape of Good Hope. 
Thirty-six years later the little Victoria, the only one of 
Magellan’s original fleet of five ships to complete the 
three-year voyage, came alongside a quay in Seville on 
September 8 after having circumnavigated the globe. 
During those thirty-six years practically all of our 
modern world outside Europe was discovered. It was 
no longer possible to draw a circle around the Mediter- 
ranean and say, “ Here is everything.” 

The seventeenth and eighteenth centuries were con- 
spicuous for the political and intellectual enfranchise- 
ment which they brought about. One has only to con- 
sider such dates as 1620, 1775, 1789 and such names as 
Goethe, Schiller, Voltaire, Jefferson, to realize that this 
is so. 

In the nineteenth century came steam and electrical 
power with the industrial revolution that accompanied 
them. In 1803, Thomas Jefferson, living in a world 
that had developed no substantially different means of 
transportation from those available to the Pharaohs 
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— (Can it be solved? 


and King Solomon, said that it would be a 
thousand years before the territory east of 
the Mississippi River would be fully settled. 
In 1830 there were but 29 miles of railroad 
tracks in the United States and not a single 
50 horse-power engine. By 1930 there were 
250,000 miles of railroad, and turbo-electric 
installations producing 215,000 horse power 
from a single unit. 

Practically all of electricity, biology and 
medicine as we know them; most of chem- 
istry, physics, economics and geology; even 
much of mathematics has come to us in that 
magnificently fertile century of science just 

ast. ° 

What of the twentieth century, now nearly a third 
gone? We have had the great world urge of studying 
and understanding nature; are we not to experience the 
world urge of: studying and understanding human 
nature? I think so. What the names of Edward Somer- 
set, Dionysius Papin, Thomas Newcomen, James Watt, 
and Richard Trevethick are to the steam engine, such 
names as Sigmund Freud, Alfred Adler, Carl Jung, John 
Watson, and Lewis Terman are likely to become in the 
field of understanding ourselves. 

Strange that man’s first scientific observations 
should have had to do with the sun, the stars and the 
planets — the furthest things from him that he could 
possibly have chosen — and that only now he should be 
groping for a laboratory technique by which to under- 
stand himself. Yet the inevitability of this sequence is 
clear when one considers the difficulties of being objec- 
tive with ourselves. 

There are many persons who feel that the innumer- 
able combinations available in the formation of human 
personality are so great as to defy the possibility of our 
understanding them. Perhaps the majority of people 
believe that the problem is insoluble. They should 
study history. Once recognized, every problem is selved 
eventually, be it the distance from the earth to the 
center of the universe in light years, or the diameter of 
an electron. Man’s dream of flying certainly dates back 
to 400 B.C. In 1901 the Wright Brothers sadly collected 


(Continued on page 5°) 
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The Low-Priced 





EIGHT CYLINDER V-TYPE MOTOR 


By DONALD GLEN FINK °33 


With the cooperation of C. A. Esslinger, New 


England Manager, Ford Motor Company 


UTOMOTIVE engineering practice differs greatly 
according to the market for which the car is in- 
tended. The particular task of the engineer in the 
low-priced car field is of great importance, not 

only as an example of design to meet an exacting cost 
schedule, but because of the great number of people 
whose happiness and efficiency are influenced by the re- 
sult. The low-priced car must be produced for the largest 
market, with a consequently wide variety of operating 
conditions, and in addition the cost 
of each element of the design is of the 
utmost importance. Thecompetition 
encountered in the low-priced field 
makes it imperative for each manu- 
facturerto provide economical opera- 
tion, safety “features,” improved rid- 
ing qualities, and body designs which 
will appeal to the public fancy. The 
problem of the low-priced caris, there- 
fore, a most exacting one from the 
point of view of the manufacturer, 

Two elements are needed to an- 
swer this problem effectively. The 
first is a sound and economical basic 
design. The second is the planning 
and maintenance of an efficient pro- 
duction organization. The merchan- 
dising department, important as it 
is, does not concern the engineer so 
much. His problems are two: design and production. 
It is the purpose of this article to relate these problems 
to a specific case, the Ford V-8, whose appearance this 
month marks an important step forw: ard 1 in the science 
of automotive engineering. 


display chassis. 


fin production organization inaugurated by Henry 
Ford some years ago is so well known that any further 
description of it is unnecessary. The principle of the 
assembly line and accurately coérdinated supply units 
is at present modified somewhat to accommodate the 
new design, but basically it remains the same. A recent 
trip to the Somerville Assembly Plant made by the 
writer indicated that little if any change in the general 
production plan is contemplated. This means that the 
design had not only to meet cost and power specifica- 
tions but also the existing production organization. 

Of the various elements in the design, the motor it- 
self required the most ingenuity and thought. The 
present demand for increased smoothness and power, 
together with the sales appeal of a high-power, low-cost 
motor, made the eight cylinder type the logical one for 
the new car. The large space and mechanical difficulties 
of the “in-line” motor made it unsuited for the job; the 
V type was therefore the logical alternative. The com- 
monly accepted formula: 

$= 360°+n/2, where n is the number of cylinders 
dictated that the angle of the “V” be 90°. This pro- 
vides space within the “V” for important elements of 
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The Ford V-8 motor mounted in a 
Note the symmetrical 
arrangement of the assembly. 





—A Design Problem 


A complete description of the Ford V-8 engine 
and its design features 


the motor, such as the entire valve mechanism, fuel and 
ignition systems. The clever way in which this space 
had been utilized is a testimony to the quality of the 
design work; and the resulting compact, neat appear- 
ance of the motor is very impressive. 


HE following is a description of the motor parts and 
assembly: The motor is rated by the S. A. E. at 30 
horsepower; the brake horsepower is 65, developed at 
an engine speed of 3,400 revolutions 
per minute. The weight of the motor 
with clutch and transmission is 615 
pounds (the new car weighs only 100 
pounds more than the previous 
Model A, whose brake horsepower 
is 40). The total piston displace- 
ment is 220 cubic inches; the bore 
and stroke of the cylinders are 3 1/16 
and 334 inches respectively. The 
compression is 105-114 pounds. 
The cylinder block and crank 
case are cast integral with each other 
and the motor suspension used is 
three-point, on rubber, two points 
in the front and one point in the 
rear. The cylinder heads are not 
interchangeable and are fastened by 
21 studs in each block. The pistons 
used are of the split skirt type, made 
of aluminum alloy. The maximum allowable variation 
in the weight of each piston is 4 grams. There are two 
compression rings and one oil ring on each piston. 
The connecting rods are very accurately made, a 
variation in weight of 3 grams in 465 being the maximum 
allowance. The connecting rod bearing is large, 2 7/32 
inches in diameter. A unique floating crankpin bushing, 
babbitted inside and out, fits between the crankshaft 
bearing and the connecting rod, so that the load from 
the opposing cylinders is distributed over the entire 
crankpin bearing area. The crankshaft itself weighs 66 
pounds, and is only 24 7/32 inches long. It is balanced 
statically and dynamically. The main bearings of the 
crankshaft, of which there are three, are fastened by 
bearing caps which differ from the conventional type, 
having a circular tongue which fits into a groove on the 
block. This tongue and groove absorbs the side thrust, 
thus taking the strain from the main bearing bolts. 
The valves are of a new type, being made in one 
piece. No push rods are used, a radical departure from 
the former methods. The valves are non-adjustable. 
The camshaft is turned by a timing gear made of bake- 
lized fabric, resulting in quiet operation and long life. 
The minimum number of moving parts is used in this 
valve assembly, and an increase in efficiency results. 
The lubrication system contains five gallons of oil 
which is circulated by an oil pump driven from the rear 
of the camshaft. The bearings are oiled by pressure, 
through holes drilled in the block or crankshaft. The 
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cooling system holds five gallons of water which is cir- 
culated by two vane pumps. The fan, which is of the 
aeroplane propeller type, the two water pumps, and 
the generator are all driven from the crankshaft by 
means of a fan belt which engages four bevel wheels. 
The fan is mounted directly on the shaft of the generator 
at the top, the pumps are fixed to the two cylinder 
banks, and the drive is below at the crankshaft. 


HE fuel supply, starting with a 14-gallon tank at the 

rear of the car is led forward through the gas main 
to a fuel pump mounted above the “V” of the engine. 
This fuel pump operates on the diaphragm principle. The 
carburetor is of the down draft type, with silencer. The 
hydrostatic fuel gauge contains an automatic pressure 
equalizing device. 

The chassis frame is of the double drop type, with 
radius rods and torque tube attached to the frame in 
rubber-lined ball and socket joints. The use of rubber 
in important joints throughout the assembly is designed 
to eliminate noise and to add to the smoothness of the 
riding quality. The rear axles contain two offset angles 
to which the frame is attached, so that the body itself 
rides two inches lower than formerly. This lowering of 
the center of gravity of the car is in accordance with the 
prevalent trend, and results in greater stability on the 
road. The shock absorbers are the new Houdaille auto- 
matic thermostatic double acting model. The valve 
which controls the rate of flow of the shock-absorbing 
fluid is controlled by a thermostat made up of a strip of 
Invar and a strip of brass welded together. The resist- 
ance of the absorber is increased in proportion to the 
speed of the movement by the action of the liquid in 
striking the flat side of a cylindrical valve, so that the 
control is completely automatic. 

The bodies have fewer seams than formerly, and are 
designed in accordance with the present mode. The 
chicken wire which acts as a support for the roof felt is 
completely insulated from the frame itself so that it can 
be used as a radio aerial. 


ar ignition system makes use of a new type of dis- 
tributor which is mounted directly at the front of 
the motor assembly, and driven by the valve camshaft. 
The high-tension coil is mounted directly above the 
timer, and the ignition cables are led to the spark plugs 
through metal conduits, adding to the symmetrical 
appearance. The spark voltage is unusually high, be- 
tween 25,000 to 30,000 volts. The spark control is pro- 
vided by two automatic devices: a centrifugal governor 
mounted on the shaft of the timer, and a vacuum brake 
which is controlled by the gasoline system vacuum, so 


A side view of the Ford V-8 engine. 
The down-draft carburetor is mounted 
directly above the “*V”’’ of the motor. 
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The new motor viewed from the 
rear axle of the display chassis. 


that at a wide throttle opening the spark advance is 
reduced. 

The transmission makes use of the so-called synchro- 
mesh principle and helical cut second speed gears for 
quiet operation in second speed. No radical departure 
is made either in clutch or braking system. 

The use throughout the body construction of electric 
welding is significant. From the gas tank to the wheel 
spokes wherever welding could be applied, the joints are 
made in this manner. From the point of view of the 
public this means quiet bodies; from the point of view 
of the manufacturer it means an increased use of a very 
powerful and adaptable industrial tool. : 

It is also evident that one of the guiding principles 
of design was “cut down weight.” The fact that the 
car, having more than half again as much brake horse- 
power as the preceding model, should weigh only one 
hundred pounds more shows that this principle was 
effectively carried out. This plan is in accordance with 
the long established opinion of Mr. Ford that weight 
has nothing to do with stréngth, and that riding com- 
fort depends upon the ratio of unsprung to sprung 
weight, not upon the total weight. Certainly reduced 
weight makes for fuel and lubrication economy, and 
this steadfast elimination of excess mass makes it pos- 
sible to produce the car at the low cost which is the 
controlling basic factor of the design. 

The design of new car makes clear an element of 
engineering skill which has become of increasing impor- 
tance. The engineer is being forced to design not only for 
mechanical efficiency but for eye-appeal as well. The 
trim look of the new motor and its symmetry was not 
achieved by accident; a great deal of thought went into 
producing a power plant that looked efficient as well as 
one which could deliver the requisite horsepower hours 
per gallon. 

There are several intentional omissions in tke design. 
The most notable is the decision to omit any free- 
wheeling device in the eight-cylinder motor. In the face 
of the great sales appeal which the free-wheeling system 
offers at the present time, it is believed by the manu- 
facturer that the high speed of the motor, and the high 
speeds obtainable on the road, make the free-wheeling 
system undesirable. Inasmuch as the motor will turn 
over as fast as five thousand revolutions per minute, 
smooth clutching by automatic means is extremely 
difficult. No attempt has been made, furthermore, to 
introduce central lubrication, because a satisfactory 
design for complete efficient lubrication, using one kind 
of grease, was not possible without unwarranted con- 
struction cost. The wearing quality of the motor, as is 
the case in each newly designed engine, remains to be 
demonstrated, but it is to be expected that the new 
motor will operate as an efficient unit over a long period 

of time. 






















The Story of 


By FREDERICK K. MORRIS 
Professor of Structural Geology 
Massachusetts Institute of Technology 


N_ the preceding install- 

ment of this series, we were 

unable to decide whether 

the young Earth’s adoles- 
cence was a growing-up or a 
settling-down, or whether, as 
with so many humans, it in- 
cluded a little of both proc- 
esses. For, by Professor Cham- 
berlin’s version, the Earth 
grew up by recruiting the 
strayed and flying particles 
that had been flung off from 
the Sun, and reorganizing them 
by pressing and heating them 
to form a crust, much as hu- 
man recruits are squeezed and 
heated to form an army. 

The opposing views would 
have the Earth begin as a 
flaming-hot gas, or gas with 


its heat, as Flaming Youth al- 
ways does, but without gain- 
ing the compensating wisdom 
which cooling Youth gains 
after its flare. The gaseous earth contracted to liquid, 
and then a solid crust froze upon the shrinking interior. 


sky. 


Whence Came the Moon? 


Though our subject concerns the Earth and the Sun 
we are as unable to leave out that lesser light that rules 
the night as was the book of Genesis. How did the 
Moon come into being? The older theories held that it 
was a gaseous ring detached during the rotation of the 
gaseous earth, which concentrated as the earth had 
done, into a ball, and gradually cooled off to a dead 
world. In the minds of the older theorists, the Moon 
might once have had air, water, and life, as well as the 
fires of volcanism. But its gravity was too feeble to 
hold them long and as the air and water vanished, life 
died out also. This story has been proved impossible 
and we must abandon the older picture. If the Moon is 
a dead world it is not a world that has lost its life but a 
world that has never lived. 

About the middle of the last century, scientists 
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A lunar landscape viewed at the central spine in 
liquid core. It gradually lost 4 large crater looking across the lava floor to the 
wreath-shaped rim. A small crater is planted across 
the rim. The Earth, almost at full, is in the black This “resonance” of the tide 





THE EARTH AND ITS CREATURES 


—A Scientific Essay 


Part Il: WHENCE CAME THE MOON? 
THE FIRST SEAS. 


began to picture the origin of 
the Moon as a thick, viscous 
drop gradually thrown off from 
the Earth, and this view in a 
modified form has lately started 
into life again and is now re- 
ceived in the best scientific 
society. The new Moon- 
throwers admit frankly that 
the rotation of the liquid 
Earth is too slow to fling off a 
Moon from the Earth’s body. 
But Professor Jeffreys figures 
that the tide caused by the 
Sun had just such a period 
that the Sun could give the 
liquid Earth’s high tide an 
extra pull each half-revolution. 
Thus each time the Earth 
turned half-way around, the 
Sun’s pull heightened the 
Earth’s high tide, which was of 
molten rock, not of sea water. 


would pull out the Earth into 

a longer and longer shape, un- 
til at last the outer portion could part and form the 
Moon. The liquid Earth was first round, then pear- 
shaped, then shaped like a dumbbell, with one knob 
much smaller than the other. Then the handle of the 
dumbbell parted, and the Moon drew off to its present 
distance. It carried off a rich inheritance of heat from 
its parent, the Earth, but squandered that heat in a 
magnificent orgy of volcanism, and scarred itself for life 
with gigantic craters far larger than any the Earth can 
show today. But after its heat was spent, it could make 
no new mountains. And since there were no winds to 
blow, no rain to fall, no frost to crack the rocks, the 
Moon has had to carry the record of its voleanic spree 
like the mark of Cain — exactly as it was made. It 
may not veil its face in clouds — for it has none. Even 
the daintiest minutia of that last grand bat are clearly 
visible; for stretching out from some of the craters such 
as Kepler and Copernicus are long streaks of white, like 
the strokes of a great brush. They radiate from the 
craters in far flung lines over mountain and plain with- 
out the least deviation. We think them streaks of fine 
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volcanic ash — the last explosive utterances of the dying 
volcanism. 

I have nothing against this interpretation of the 
Moon’s history, but I see grave objections to certain 
inferences which many scientists draw from this inter- 
pretation. Men whose minds are not yet used to think- 
ing significantly in terms of billions of years look for the 
scar of the departing dumbbell knob — expecting to 
find it still prominently visible on our earth after all the 
gigantic history of erosion, mountain-making, and 
erosion again which this earth can tell. 

One school sees the Moon’s source in the great bed 
of the Pacific Ocean basin. As the Earth grew up, or as 
it cooled and condensed — whichever you will — it 
came to be arranged in layers — with the heaviest 
material in its core, and the lightest stuff on the outside. 
Rock, water, air— we see these successive layers 
clearly. And when we put a stethescope to the Earth’s 
chest, and listen to the deeper sounds within, we learn 
something of the hidden layers. Our stethescope is a 
seismograph, and the interior rumblings are earthquake- 
waves. From the study of earthquakes we infer that 
under the granite continents there is a layer of black 
basalt — heavier than granite. Still heavier layers 
underlie the basalt, before we come to the iron core. 

But under the Pacific Ocean we can find no evidence 
of the outer layer of granite. All the Pacific voleanoes — 
except those very close to great continents — pour out 
black basalt. Earthquakes emerging in the Pacific 
floor travel seven kilometers per second, instead of only 
five and a half, as they do in the granite continents. 
So, the hot-earth advocates are worried; where has the 
Pacific granite gone to, if the Earth once had a com- 
plete granite layer? The easiest explanation is that it 
was peeled off and thrown out to make the Moon. 

It is hard to reconcile this explanation with our vast 
time-vista. If the Earth were so molten as to spew out 
a “resonating ”’ tide big enough and long enough to make 
the Moon, it could not retain the sharp clean scar to the 
present day, nearly two billion years after the ampu- 
tation. 

The monstrous basin of the Pacific has suggested to 
some minds, that the Moon was pulled out, leaving 
that vast hole with its severed volcanic arteries bleeding 


A photograph of the moon first published 
in 1872. Around the craters Kepler and 
Copernicus can be seen long white streaks 
radiating like the petals of a daisy. Many 
lunar craters have these streaks. 
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Volcanoes yield water. The lava or magma, com- 
ing up from within the earth, contains water which 
escapes along with the towering cloud of powdered 
volcanic glass. The rain that falls includes much 
ordinary atmospheric water also; but the sea grows 
by receiving water from within the earth. 


basalt. We have only to learn that the floor of the 
Pacific has sunk very recently and that its voleanoes and 
mountains are young, in order to understand that far 
more than a billion years lie between the alleged evic- 
tion of the Moon and the sinking of the Pacific pit. No 
one who appreciates the significance of our time-scale 
would claim that the topographic basin of the Pacific 
bears any relation to the origin of the Moon. 

The other school sees in the vast granite fields of 
Central Asia the scar left by the departing Moon. This 
view is even more hopelessly untenable than that which 
advocates the Pacific bed as the Moon’s birth place. 
Central Asia shows a normal history of shallow seas, 
washing sediments, growing mountains and running 
rivers from the earliest times that have left a legible 
record until the broad continent of Asia as we know it 
came into being. 

There are some who believe that the Moon’s face 
records a bombardment from without rather than an 
eruption from within. The young Moon and the grow- 
ing Earth were moving through a crowd of sun-particles, 
small and large. Each planet was gathering the particles 
in; each, by means of its gravity, was reaching farther 
and farther out into space as Earth and Moon grew 
larger and heavier. The more particles they got, the 
more they could claim; and the last particles they drew 
in were those from the maximum distance their gravity- 
pull could reach, and included some of the largest sun- 
fragments that had retained their independence. These 
now yielded to the stronger force, and plunged down 
upon Earth or the Moon. Each falling lump struck its 
planet with such terrible force as to bury itself, melt the 
adjacent rock, and kick it up in a circular splash, which 
froze into a ring-shaped mountain-range, enclosing a 
flat lake of molten lava, which froze in turn. 

The Coon Butte crater in Arizona is probably the 
impact-scar of a recent meteorite; though it is small 
compared to the Moon’s craters, the heat of the crash 
melted sandstone to a silica-glass in the pit. 

The Earth’s busy rains and mordant air soon washed 
away the giant craters, if she ever had them; and long 

(Continued on page 59) 
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Philadelphia Business Progress Association 


On Leash 


NE of the most striking things about a railroad 
is the diversity of the opportunities which it 
offers to engineers. In fact, a railroad embraces 
almost every phase of engineering, civil, mechan- 
ical and electrical, and in some cases even mining. Road- 
way, track, bridges, locomotives, cars, trucks, buses, 
aeroplanes, buildings, terminals, power houses, shops, 
telephone, telegraph, wireless, signals and sometimes, 
steamships, docks and piers, give an infinity of variety 
which will scarcely be met under any other circum- 
stances, certainly not in one company organization. 

Let us consider where and how the engineer fits in. 
The fields most open to the young engineer are: 

First. The Chief Engineer’s Department. A start 
may be made with one of the surveying parties, or pos- 
sibly as timekeeper, or any other subordinate job on 
some construction work. If the beginner makes good 
he will gradually work into some small supervisory job 
and after some years become an assistant engineer, 
either in the division forces, or on some particular con- 
struction work. In the Chief Engineer’s Department, 
generally, also is the Buildings and Structures Depart- 
ment, which designs bridges and buildiigs and supervises 
their construction. It would seem desirable for the 
young engineer to obtain some experience in the field 
before he enters any of the offices as he will obtain a 
knowledge of men, methods and materials, which can- 
not be acquired indoors. Should no field job be avail- 
able, however, he will probably start to work as a junior 
draftsman. The Telegraph and Telephone and Signals 
Departments are, of course, branches that employ 
engineers. 

Second. If mechanically inclined the engineer may 
enter the Motive Power Department. It will not hurt 
him a bit if he starts as a helper or a mechanic in the 
shops, as this will give him information and experience 
similar in character to that we have recommended in 
connection with the field work of the Chief Engineer’s 
Department. Of, if the railroad has an apprentice 
course he may enter this, which will lead later to super- 
visory positions in the mechanical or electrical depart- 
ments, or he may start in the draughting room of the 
mechanical engineer on the design of locomotives and 
ears, or of the electrical engineer on power layouts, etc. 

As the majority of materials are now bought to 
specification, it is necessary that the physical and chem- 
ical qualities of the product be checked against the 
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Opportunities for 
THE ENGINEER 
in Railroading 


specification. In addition, there are many acceptance 
tests required for various kinds of equipment. All of 
these will be taken care of by the engineer of tests, or 
possibly the chemical work may be under a separate 
head, the chief chemist. Both of these report to some 
general officer, such as the head of the Motive Power 
Department. There are opportunities here, therefore, 
for the engineer to start out as inspector, or assistant in 
the laboratories. 

Third. If the engineer leans toward the Operating 
Department, having in mind that he desires to become 
an operating superintendent, he will have to ascertain 
what is the general organization of the railroad whose 
service he wishes to enter. Some roads pick their super- 
intendents from men who have come up through the 
grades of dispatcher and trainmaster — others from the 
division engineering forces or the mechanical forces. 
Of course, executives have come from all branches, but 
tendencies may be noted on different railroads. The 
engineer must therefore find out for himself what the 
practice of the road is and lay his plans accordingly. 

The business-getters of the railroad are the Freight 
and Passenger Traffic Departments, and the Advertis- 
ing and Publicity Departments. The Freight Traffic 
Department is concerned with the handling of the 
freight business, from persuading shippers to use the 
Railroad Company’s lines, to adjusting difficulties over 
damage to shipments or delays in delivery. This depart- 
ment also deals with all matters of freight rates. Just 
how much opportunity there is here for the young engi- 
neer is perhaps uncertain, but many of the Traffic 
Department’s problems are inherently of an engineer- 
ing nature, and the man of right temperament, with an 
engineering training, and an aptitude for analysis of 
figures and involved situa- 
tions should be able to 
prove himself valuable in 
this work. The Passenger 
Traffic Department per- 

(Continued on page 58) 
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Rearranging the 
CONNECTICUT RIVER 
by Remote Control 


By GORDON K. BURNS °34 


EEKING to defeat the efforts of the Connecticut 

River to sluice away its banks at a sharp bend near 

Northampton, Massachusetts, a unique series of 

tests and experiments on a scale model of that part 
of the river has just been completed in the M. I. T. 
River Hydraulic Laboratory. For over a year and a 
half this work of analyzing and finding remedies for a 
river's idiosyncrasies has been carried on by Mr. J. B. 
Drisko in Building 21 under the supervision of Prof. 
K. C. Reynolds, in coéperation with the State Depart- 
ment of Public Works. 

At the point where the Connecticut has been exact- 
ing such a toll in erosion, the river takes a sharp turn, 
forming an acute angle. As the current sweeps around 
this bend it scours away the bank on the far side, at the 
same time depositing suspended sand in the quiet back- 
water area on the inside of the curve. Thus one shore 
is built up as the other is eaten away, so that with the 
passage of time the river actually moves its bed. 

Thirty-five years ago a road ran parallel to the shore, 
along the outside of the curve. Today boats floating 
downstream pass along exactly the same course that 
was once travelled by horses and wagons, and auto- 
mobile traffic now passes over a highway which, in 
order to end permanently the danger of attack by the 
river, was built a whole city block away from the former 
road. But the river has travelled, too — nearly four 
hundred feet in thirty-two years — and is steadily 
creeping up on the new road. Eavally serious is the 
fact that dozens of acres of the best kind of farm land 
are being replaced by worthless sand-flats. No wonder 
that the Department of Public Works welcomed the 
Institute’s codperation in finding a remedy for the 
river's sand-paper action! 

The concrete basin 
which was to contain the 
laboratory model was 
started in April, 1930. 
When this was completed, 
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A portion of the bed of the Connecticut River, 
in miniature 


the miniature river-bed itself, shown in the upper 
illustration, was formed, using fine sand; it was shaped 
by means of templates which had been cut out accord- 
ing to soundings taken in 1929. The final replica of 
the stream-bed, built to a horizontal scale of 1:200 
and a vertical one of 1:100, was fifty-five feet long and 
from three to six feet wide. Water flowed in through 
a measuring device at the upstream end, passed along 
the sand river-bed, and, after leaving the model, flowed 
into a tank where suspended sand could settle out before 
the water was pumped back to start the cycle over again. 

With the completion of the model in June, 1930, a 
period of testing and experimenting commenced. First 
of all it was necessary to find out the direction of the 
current in every part of the miniature river, especially 
in the sharp bend. Three different ways of getting this 
information were used. One of these was to release a 
thin stream of dye at any desired point in the stream, 
either at the surface or at any depth below it. A second 
device consisted of a strip of paper a few inches long, 
pierced at one end by a wire which could be stuck in 
the sand at the bottom of the “river.” The current 
caused the paper strip to trail out like a pennant in a 
current of air. Eighteen or twenty of these devices, 
which could be made to register the current either at 
the surface or near the bottom, were used at once, in 
order to give a picture of flow conditions throughout 
the stream. 

The third method was to record the motion of 
objects floating along the surface of the water. By fol- 
lowing their motion with the pointer of a large panto- 
graph, their paths and the shore lines of the model were 
reproduced on paper at a scale only one twenty-fifth of 
that of the model. Photography was also put to work, 
in another ingenious method of recording surface cur- 
rents. Directly over the bend in the model stream, at a 
height corresponding to nearly a third of a mile above 
the actual river, a camera was mounted and aimed 
downward. Lighted candles were then allowed to float 
downstream, and time exposures taken of their motion. 
Their paths appeared as white lines in the developed 
photographs. The lower illustration shows some typi- 
cal candle-tracks, as well as a number of the under- 
water “pennants” described above. 

By means of these current-indicators, the cause of 
the heavy erosion on the concave bank of the Connecti- 

(Continued on page 58) 
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EDITORIALS 


George Eastman 


That George Eastman should have earned, from 
hard beginnings, the opportunity for service, that he 
should have turned the wealth which society paid him 
for his service to the use of society in a quiet and unas- 
suming manner, that, in short, he should have left the 
world a vastly better place for his having lived in it, 
these things are sufficient cause to call him Great. The 
particulars of his benefactions, and the manner of his 
death are relatively unimportant; the program of his 
life is of outstanding significance. Added to the sum 
total of his great work, he leaves an example of a man 
whose life was directed toward the end for which we all 
strive, the service of mankind. 

We at the Institute, conscious as we are of the great 
financial aid which Mr. Eastman has given us, should 
rather be impressed by the fact that a man of his genius 
should have found our work worthy of support. We 
should realize that our aims and his are, and should be, 
fundamentally the same. Our selfish interests are so 
often uppermost that we sometimes forget what it is 
that drives us on. To extend and improve human 
knowledge, to extend and improve the effectiveness of 
that knowledge, for these purposes, the Institute and 
all its personnel exist. If society finds it convenient and 
fitting to pay for this service, so much the better. If we 
shall take from George Eastman the inspiration for a 
life devoted to the service of man, we shall be, more 
than all his wealth and benefactions, a testimony to the 
greatness of his life. 


52 





Registration in the New Schools? 


A short time ago the new reorganization of the Insti- 
tute was made public. The seventeen courses giving 
degrees have been combined into three schools — the 
School of Engineering, the School of Science, and the 
School of Architecture. An attempt has been made to 
codrdinate the formerly independent courses into three 
cobperating units. The question which suggests itself 
is: would it not be possible to carry this reorganization 
further and allow the entering freshman to register in 
a School instead of a Course? 

Most freshmen coming to Tech have either no idea 
of what they want to become, or an idea that they are 
to become a scientist, engineer, or architect of some 
specialized type. As they begin to learn something 
about the subject of their choice, they realize that pos- 
sibly they are better fitted for some other line of work; 
but because of inertia, a lack of self-confidence, or a 
preconceived idea that it is impossible, they never 
change their course. They feel that, since they are 
registered in a course, they might as well stay there, for 
they are not absolutely sure of the course that best fits 
them. They become misfits growing more out of place 
every day, and consequently do not get as much out of 
their training as they might. 

On the other hand if a student is registered in a School 
he has a wider scope to choose from and still has access 
to all the specialization he desires. If this plan is carried 
out, it will surely minimize the number of misfits and 
afford the opportunity of taking a broader course. 
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The Petty Cynic 


Fundamentally man is an idealist, but few have the 
internal fortitude, the courage, to continue to strive 
toward their goal in the face of the criticisms of the 
cynic. Nearly every young man is idealistic, but as he 
matures, he becomes disillusioned. He may become 
cynical, for he realizes that most of his ideals will never 
materialize. This is a disappointing experience, to be 
sure, but not one which should embitter a normal, 
healthy person; for the idealism of which we speak is 
essentially a reaching for something higher, an idealistic 
and not materialistic goal, although we realize this goal 
will never be attained, nevertheless it gives us some- 
thing to work for, a path along which to measure our 
accomplishments. 

It is the petty cynic — the curse of mankind — who 
delights in tearing down goals and proving to us that 
they are unattainable and hence 
not worth laboring for. The true 
cynic reserves his energies for 
tearing down those ideals which 
are harmful or undesirable, and 
although he does cause momen- 
tary suffering, he is beneficial in 
that he destroys one thing to 
make room for something better. 
His poor imitation revels in the 
suffering he causes by tearing 
down every ideal he can. How 
much easier it is to destroy than 
to build, but how much more real 
pleasure and satisfaction is gained 
by those who build a goal and 
then work to attain it! 


The Engineers’ Language 


With all his ideas as to pre- 
cision and accuracy, an engi- 
neer should be most exact among 
men in his use of language — 
particularly his own language. 
Evidence, however, seems to 
point the other way. Not only 
does the engineer, as a rugged, 
practical man-of-affairs, shun the 
idioms of fantasy, imagination and poetry, but he has 
no adequate command of the commonplace terminology 
of his mother tongue. 

In the vocabulary of great executives there is a tre- 
mendous range; not only that, but every word and 
phrase is known and understood with an amazingly 
incisive accuracy. This fact alone shows the value of 
command of language. 

To do our language justice we should be prepared 
for some small sacrifices of time, labor, and expense: the 
reward may be said to be proportional to the square of 
the effort expended. The study should, probably, be 
two-fold. First, we should endeavor thoroughly to 
acquaint ourselves with the rudiments of grammar and 
composition, “what every schoolboy knows,” every one 
— truly, so few. And next, just as important, we should 
familiarize ourselves with the “monuments of antiq- 
uity,’’ choosing those among the masterpieces which 
we can sincerely enjoy rather than those alone pre- 
scribed, like pills. We believe no man will suffer over 
Conrad or Kipling: we can even hope fervently for the 
day when the engineer, one of the enlightened many, 
will refresh himself with Keats, really enjoy Will Shak- 
spere, Browning, Goethe or Poe. 
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George Eastman 
July 12, 1854—March 14, 1932 


**The Age of Fable” 


Time was, when the spirit of eloquence hovered over 
the land like a good fairy from the story books. There 
was hardly a small town which lacked its budding 
Patrick Henry; now little remains except a few “red 
Russians” who have degenerated to shell-pink Soviets. 

Perhaps it is just as well. People are sick of “hot 
air.” Everything from wildcat oil stock to soap for 
debutantes was a fit subject for the silver tongue of the 
pre-depression orator. The radio, it is true, has taken 
the place of the soap box; but it is infinitely less color- 
ful, subject to elimination, and widely known to be the 
instrument of “ballyhoo.”’ 

In this day, moreover, more than ever the engineer 
needs the ability to deliver a forceful speech, to think 
on his feet, to answer the arguments of his opposition. 
With silver-tongued oratory and gesticulation he can 
well afford to dispense. The need, 
however, for the power to speak 
well in public is evident, even 
without the aid of the well-known 
advertisements. 

One of the most rigorous parts 
of an engineer’s education should 
be the science of rhetoric 
and the art of declamation: the 
intelligent engineer in charge of a 
big project, proposing or defend- 
ing a new plan, should be able to 
deliver arguments with clear, 
telling language and composed, 
forceful presence. 


, ibe cere 


The Managing Board of Vol- 
ume XIII expresses its sincere 
regret at the passing of Prof. 
Winward Prescott, who gave 
great service to this magazine, as 
an advisor and friend. 


Engineering News? 


The recently inaugurated 
changes in the editorial policy of 
the Teco ENGINEERING NEws 
have brought forth much com- 
ment from its readers. The opinions offered differ, of 
course, but the general sentiment seems to favor the 
type of article which has a broad general appeal, rather 
than the technical treatise. In accordance with this 
point of view, the last issue appeared without a single 
feature article which concerned itself with technical- 
ities. This month, by dint of a great deal of rush and 
hard labor, we present an article which can only be 
described as technical. This article has, nevertheless, 
a most wide and general appeal. We refer to the descrip- 
tion of the Ford V-8 motor whose appearance early this 
month aroused such widespread public interest. To the 
best of our knowledge this article is the first complete 
description of the motor to appear in the American press. 

In this article, at least, we give the lie to those who 
claim we no longer live up to our name of Tecnu ENaI- 
NEERING News. Here is real engineering news, illus- 
trated with photographs taken especially for Trecu 
ENGINEERING News by one of Tech’s leading student 
photographers,. Mr. S. Q. Duntley °33. We take this 
opportunity to thank Mr. C. A. Esslinger, New England 
Manager of the Ford Company, for his coéperation in 
supplying the official specifications and the permission 
to take the pictures. 
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ENGINEERING DIGEST 


Condensations of outstanding articles in the leading trade and scientific journals, 
published by special permission. 


Quartz Crystal Resonators 
By W. A. Marrison 
Condensed from Bell Laboratories Record, 
February, 1932 

Quartz crystals are useful in 
electrical circuits because of their 
piezo-electric properties. If a piece 
of crystalline quartz is strained 
mechanically, it sets up an electric 
field, inducing charges on conduc- 
tors in its field. Conversely when a 
crystal is placed in an electric 
field, it changes its shape slightly. 
This deformation, however, is very 
minute. 

Many otker crystals have the 
same properties in varying degrees. 
Rochelle salts and sugar are ex- 
amples of these. Quartz, however, 
has other desirable properties such 
as low internal friction and conse- 
quent low damping, hardness, and 
chemical stability. This low damp- 
ing makes the material especially 
suitable for resonators. 

Quartz is the familiar crystal 
used in jewelry. Amethyst, rose quartz, agate, and flint 
are all of the same composition. All are harder than 
glass. Because of this fact quartz must be cut or ground 
with diamond dust or powdered carborundum. 

If electrodes are arranged about a suitable piece of 
quartz crystal.so that an electric field will cause a 
deformation, the combination will behave in many 
respects like an electrical network containing a highly 
resonant circuit element. This is produced by the piezo- 
electric influence which effectively couples some of the 
mechanical properties of the crystal into the electrical 
circuit of which the electrodes of the crystal are the 
terminals. 

The best known use of quartz crystals is for the con- 
trol of frequency in radio transmitters. The high con- 
stancy of crystal control makes it especially adaptable 
for use as a frequency standard. An accuracy of approx- 
imately one part in ten million is obtained by standard 
quartz crystal oscillators now in laboratory use. 

Crystals for the broadcast band and high frequency 








Slab for thickness vibration cut 
from largé crystal. 


range are obtained from slabs cut 
parallel to one of the six natural 
faces of the original quartz crystal. 
Resonators may be round or square, 
the all important dimension from 
the standpoint of frequency being 
thickness. 

Low frequencies may be ob- 
tained by setting the resonator in 
flexural vibration. One means of 
establishing flexural vibration is to 
arrange the electrodes on a long rod 
crystal so that nearly the whole 
length but only half of the width 
are covered by the electrodes; 
another means is to cut the crystal 
in the shape of a tuning fork and 
arrange the electrode to cover the 
slot of the fork. Frequencies as 
low as one thousand cycles may be 
Bell Telephone Laboratories obtained from crystals vibrated in 
this manner. A method in more 
general use to obtain low frequen- 
cies controlled by quartz crystals 
is by means of a sub-multiple gen- 
erator. This is a circuit that will 
control a current at a frequency that is an exact sub- 
multiple of the controlling frequency. 

For frequency control work of high precision, the 
usual types of resonator require very accurate control of 
temperature. T'o simplify this problem crystals are so 
cut that the coefficients of expansion annul each other. 
To this end crystals were cut in the form of a ring. The 
reduction of outside diameter or increase in the hole 
diameter will in general lower the positive value or 
increase the negative value of the temperature coeffi- 
cient of the ring and when the difference between the 
radii is approximately equal to the thickness of the ring, 
the temperature coefficient becomes zero. This type of 
crystal, having a temperature coefficient of less than 
one part in a million, is used in the Bell System fre- 
quency standard. 

The chief uses of quartz resonators have been for 
the measurement and control of frequency. They are 
now used in practically all types of radio transmitters. 
A good frequency standard with the addition of sub- 
multiple generators and a 
synchronous motor may be 
made into a clock capable of 
keeping accurate time com- 
parable to that of the high- 
est precision pendulum 
clocks. 

The use of quartz reso- 
nators in electrical circuits 
is of increasing importance. 
Some functions performed 
with crystals would other- 
wise be impossible. The 
fact that a small piece of 
rock can be substituted for 


Some crystals used in tem- 
perature - coefficient studies. 
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a highly resonant electric circuit element, and in many 
cases give an improved performance, makes the use of 
quartz unique in the electrical art. 


Fertilizer Pills 
By B. G. Kivuex 


Condensed from Chemical and Metallurgical Ergineering, February, 1932 


Latest reports from the field of Chemical Engineer- 
ing indicate that the farmer will soon be dosing his 
crops with pills of fertilizer. 

Usually fertilizer is made by crystallizing phos- 
phorus, nitrogen, and potassium compounds and then 
mixing them in the approximately correct ratios. The 
prime objection to this method is that the crystals tend 
to absorb water from the atmosphere and cake together, 
forming a hard, brittle, unyielding mass. 

In the search for a new method, spray drying and 
congealing were considered, but they were rejected 
because the high temperatures required were above 
the decomposition points of some of the desirable 
compounds. 

The most practical idea suggested was that of forc- 
ing a homogeneous paste through holes of the desired 
diameter and then cutting the spaghetti-like strings 
into pieces of the correct length. Although handicapped 
by the inability of existing mixers to manufacture pastes 
of an extrudable consistency, and by the opinions of 
experts that such pastes could not be extruded, chem- 
ical engineers succeeded in forming a few ounces of the 
product. 

Now that the method had been proved practical, it 
remained to settle economically questions of produc- 
tion and of development of machinery. 

The first obstacle to be overcome was the diffi- 
culty of producing the paste. All the mixers involv- 
ing the action of blades or knives failed of their 
purpose, since the paste developed such a degree of 
toughness that cutting mechanisms were unable to 
hew their way through the mass. The edge-runner 
type of mill, combining scrapers with roller mullers 
was seemingly the most successful. In this mill the 
combination of the components of the fertilizer is 
effected simultaneously With the grinding, mixing, 
and kneading operations. This is a point of great 
advantage over the old method of making fertilizer, 
which involved expensive equipment for the fixa- 
tion of nitrogen and of phosphoric acid. 

The problem of unloading the sticky paste from 
the mill was answered by the development of a 
vertical screw which moves down, discharges the 
mill and then resumes its former position, all in 
three minutes. 

The extruding mechanism required complete 
development. In the machine now in operation, the 
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Resonators suitable for length or flexural vibration. 


paste is fed in by hand and the material is forced 
through small apertures onto a cooling and harden- 
ing conveyor. A dryer removes almost all the water. 
The sections are then cut and screened into uni- 
form lengths on a newly developed wire screen hav- 
ing a low amplitude of vibration. The cutting ma- 
chinery consists of two parallel revolving rolls, one 
of them grooved so as to hold the cylindrical str_ps of 
material while the other cuts them into exact lengths. 
The final product is now ready for bagging and 
shipment. It consists of hard, dense, smooth-surfaced 
particles of uniform size and cylindrical shape, look- 
ing for all the world like headache pills. It has at least 
twenty times the resistance to moisture that the pres- 
ent types of fertilizer have. The field tests, which have 
been going on for more than two years, have been highly 
favorable to the new product. 


Cold Storage For Rivets 


Condensed from Metal Progress, February, 1932 


Chilling metals to low temperatures in order to bring 
about a marked change in physical properties is a com- 
paratively unheard-of process. 

While the “shrink fit,’’ demonstrated by the con- 
ventional ball-and-ring experiment, is used extensively, 
the inverse case, in which the ball is cooled and thrust 
through the ring, is very little emphasized. However, 
with the advent of liquid air and dry ice, the practica- 
bility of the latter method has been proved. It has the 
marked advantage of speed, cleanliness and freedom 
from surface scaling or discolorations associated with 
the strong heating of metals. 

The commercial use of duralumin rivets provides us 
with an instance in which a refrigerant is used to control 
the consummation of a phase change after heat treat- 
ment. Instead of being permitted to cool slowly to 
normal temperature the rivets are placed in especially 
designed refrigerators until ready for use. In this way 
the precipitation of the dissolved constituents in solid 
solution in the duralumin matrix is prevented and the 
alloy can be maintained relatively soft as long as de- 
sired. After the rivets have been driven they warm up 
and the precipitation takes place naturally, thus giving 
the rivets the hardness necessary for their high strength. 


























THE DEPARTMENTS 

I. Flow lines for a sharp-crested weir are being studied experi- 
mentally in the River Hydraulic Laboratory, in Building 21. A glass- 
walled channel, 51 feet long and 1.6 feet wide, is being employed in 
the investigation. Studies will be made for various heads and various 
depths of the approach channel. 

VI. Solving problems in a few hours that would take a mathe- 
matician days or weeks is child’s play for the Differential Analyzer, a 
huge calculating machine developed by Dr. Vannevar Bush of the 
Electrical Engineering Department and completed this year in Room 
10-338. Professor Fay has since used it in work on acoustics, and 
Dr. Morse in quantum physics. 

FACULTY 

With the division of the Institute into five distinct Schools or 
Divisions, announced March 10, 1932, came the promotion of three 
members of the faculty in 
important positions to the 
new system of organization. 
Foremost came the eleva- 
tion of Dr. Vannevar Bush, 
long noted for his achieve- 
ments in research, to the 
rank of vice-president of the 
Institute, Dean of Engi- 
neering, and member of the 
Corporation. Dr. Samuel 
C. Prescott, head of the De- 
partment of Biology and 
Public Health, was made 
Dean of Science. Prof. Wil- 
liam Emerson, head of the 
Department of Architec- 
ture, was selected as Dean 
of Architecture. 

GRADUATE 

A partial list of ap- 
proved graduate thesis sub- 
jects: 

I 

Fernside, T. A. and Lord, 
G. R.: Effect on the dis- 
charge of a dam if water 
approaches the dam from 
various directions, other 
than perpendicular to the 
dam, and with various depths of approach channel. 

Steinbach, C. W. and Vennard, J. K.: Study of the transportation of 
sand by flowing water to determine the relationship between the 
velocity of the water, the depth, the slope and the diameter of the 
grains of sand. 

XI ° 

Wagner, L. F.: Study of the Distribution of Suspended and Dissolved 

Solids in the Sedimentation Basin of the Cambridge Filter Plant. 


Vil 
Harris, R. S.: Chlorophy! in the Cure of Anémia, __ ; 
Hyman, M.: Observations on the Detoxification of Diphtheria Toxin. 
Jacobson, S8.: Detoxification of Snake Venom by Ricinoleate Soaps. 


UNDERGRADUATE 


A partial list of approved undergraduate thesis subjects: 


VI 

Chaplik, A. J. and Reiter, P.: Breakdown of Insulation under Simul- 
taneous Electrical and Mechanical Stresses. 

Cohan: Breakdown of Paraffin in a non-uniform Field. 

Devlin, P. H. and Fischer, C. H.: Starting Time Characteristics of 
Thyratrons. 

Duncan, H. 8. and Kearns, J. E.: Doubly-Fed Induction Motor. 

Eisler, J. and Kalikow, I.: Voltage Distribution in Rock Salt Crystal. 

Medrano, J. C. and Price, D. D.: An Investigation to Determine the 
Best Type of Hotel Room Lighting. 

Negus, P. E. and Y eager, J. F.: Torque Measurement by Stroboscopy. 

Reid, W. H.: Development of a Small 60-Cycle Stroboscope. 

Rowe, J. C.: Characteristics of Mercury Switches. 

Szymezyk, S. J.: A Meter for Measuring the Color Temperature of 
Incandescent Lamps. 

Walden, D. B.: Capacitance of a Conical Condenser. 

Williams, F. D.: Effect of Time on Dialectric Breakdown of Glass. 
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The Differential Analyzer; a mechanical mathematician 


Baschnagel, R. W. and Meade, J. E.: Circle Diagram of a Double 
Squirrel-cage Induction Motor. 

Bisbee, G. A. W.: Investigation of Self-excited Hunting Phenomena in 
Synchronous Machines. 

Brillon, J. P. and Shah, V. K.: Transient Torque-angle Characteris- 
tics. Effect of Time-constant of the Rotor. 

Burr, M. F.: Investigation of Contact Resistance. 

Corson, E. B.: Further Development in Methods of Measuring Torque 
Variations. 

Davis, H. L.: Impedance Characteristics of Coil Loaded Lines at 
Fractional Section and Fractional Coil Terminations. 

Franson, B. A. and Ikuno, F, M.: Frequency and Load Control. 

Jones, C. K. and Samuelson, P. B.: Development of Equipment for 
Measuring Skin Effect by the Vibration Galvanometer Method in 
Technical Electrical Measurements Laboratory so as to Apply to 
a Heavy Underground Cable. 

Lobban, R. A.: Economics of Power Factor Improvement. 

Loeb, R. M.: Calculation 
and Measurement of Per- 
formance of a Polyphase 
Induction Motor having 
an Unbalanced Rotor 
Circuit. 

Parks, G. K.: Parallel Oper- 
ation of Filters. 

Smith, T. R.: Investigation 
of the Volt-ampere Char- 
acteristics of a Non-linear 
R. L. C. Series Circuit. 

Tu, C. M.: A Study of the 
Municipal CityLight Coms 
pany of Norwood, Mass. 

Watson, J. M.: A Study of 
the Conditions Necessary 
for the Successful Parallel 
Operation of Filters. 

VII 

Cohen, L. J.: Evaluation of 
New Antiseptics against 
Various Pathogenic Mi- 
cro-organisms. 

Cumings, H. W.: The Effect 
of Chlorination in a Swim- 
ming Pool Under Differ- 
ent Loads as Measured by 
“Bacteriological Examina- 
tion of the Water. 

Gould, B. S. and Shwachman, H.: The Numbers and Types of Bac- 
teria Surviving in Household Dusts, Stores in Sealed Containers 
for Two Years. 

Green, G. R.: A Bacteriological Investigation of the Quick Freezing of 
Vegetables. 

Jewell: An Investigation of the Humidity Conditions in Commercial 
Meat Refrigeration Installations. 

Jones, Dorothy: The Bacteriology of Powdered Milk. 

Schwartz, I. H.: Growth Curves in Algae. 

Stowell, J. M.: Centrifuging Streptococci from Milk by the Use of a 
New High Speed Centrifuge. 

Brody, Julius: The Isolation and Study of Certain Butyl Alcohol 
Producing Bacteria. 

Gardner, J. W.: A Study of the Thermophilic Bacteria in Sugar Refin- 
ing Operations. 

Giddon, E. D.: The Nature of Meta Proteins. 

Launder, W. C.: The Per Cent of Pectin Obtained from Dried Apple 
Pumace at Different Extraction Temperatures. 

McMorrow, B. J.: A Study of Different Methods of Determining 
Bacterial Standards in Shell-fish. 

Mover, Paul: The Biuret Reaction. 

Nickerson, J. T. R.: Methods of Determination of the Products of 
Protein Hydrolysis. 

Pentler, C. F.: The Factors Determining the Appearance of Rough and 
Smooth Bacterial Colonies. 

XI 

Chayabongse, C. and Reidell, A. G.: An Experimental Study of a Weir 
Designed to Maintain Discharge Proportional to Load. 

Thompson, R. B.: An Experimental Study of the Relation between 
Suspended Matter in Water and the Head Lost through Rapid 
Sand Filter Beds. 

XIV 

Lynch, E. F.: Decomposition Potentials of Iron-Chromium Alloys. 

McNaughtan, T. J.: The Depolarization of Aluminum Oxide in Cry- 
olite with Carbon Anodes. 

Morral, F. R.: The Presence of Copper in Anode Mud. 
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RECENT 


Evectron Puysics, by J. Barton Hoag, Physics Depart- 
ment, University of Chicago. D. Van Nostrand 
Company, New York. 208+ x pages. 


**Electron Physics” is an example of the type of book 
sorely needed for the instruction of this increasingly 
important field. It combines a simple treatment of the 
more important branches of electron behavior with a 
collection of experiments which are designed to demon- 
strate the theory involved. Each chapter is organized 
in two parts: the first explains the factual and mathemat- 
ical background of the particular subject which the 
chapter covers, the second is a series of one or more 
experiments, which can be performed in the laboratory 
by students, without expensive apparatus and without 
spending an excessive amount of time. The experiments 
are, in some cases, the classical experiments developed 
by the pioneers in this field of physics. Such are the 
famous oil-drop experiment developed by Millikan, and 
the radial path method for the measurement of the ratio 
of the charge of an electron to its mass. 

In the theoretical treatment, practically no calculus 
is used in the demonstrations. This means that the 
mathematical background is not as conclusive or basic 
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more rigorous treatment might obscure. While the elec- 
tronic phenomena apply to all types of electric current, 
the author has elected to restrict his chapters to those 
subjects which are commonly associated with the word 
“electronics,’’ namely, the passage of current through 
gases at atmospheric and reduced pressures, the passage 
of current through vacuum, thermionic and photoelec- 
tric emission, the types of carriers (alpha, beta, gamma 
rays), and radioactivity. The practical application of 
thermionic emission in the vacuum tube is treated in a 
separate chapter. The electron itself, and its character- 
istics, both as an individual and in groups, are also 
covered. 

Five appendices, covering the use of measuring in- 
struments and the production of vacua in experimental 
systems, together with a series of tables, make the later 
section of the book a valuable reference source for those 
who have occasion to perform experimental work in this 
field. For the use of students sixty problems, divided 
according to chapters, are included as a separate section. 
The book is a valuable adjunct to the library of every 
student of physics and electronic phenomena, and is, in 
addition, a thoroughgoing course in the experimental 
verification of the principles it describes. 








as it might be, but the simplicity and effectiveness of the 1). 6. P 
presentation make clear to the average student what a (Continued on page 60) 
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of building are valves 
more necessary or valve 
requirements more se- 
vere than in hospitals. 
It is significant that 
Jenkins Valves have 
been chosen throughout, 
for plumbing, heating 
and power service, in 
the New York Hospital, 
Cornell Medical College. 


the Jenkins “Diamond” 
has stood for valve 
quality. Each Jenkins 
Valve is a product of 
selected metal, fine de- 
sign, accurate machin- 
ing and exacting care. 
Send for a booklet de- 
scriptive of Jenkins 
Valves for any type of 
building or service. 
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RAILROADING 


' (Continued from page 50) 





haps is a still less hopeful field, but the engineer of 
. | the proper make-up could probably find an occasional 
berth here. 

















































OR many years the purchasing of materials was con- 

sidered simply and solely a matter of barter — the 
one thought being to buy as cheaply as possible; so 
P much so that a thorough knowledge of the nature and 
| use of the materials was not thought necessary. But, 
luckily, that time is past, and purchasing agents are 
getting more and more expert in materials and apparatus 
and, therefore, the engineer is beginning to find him- 
self in this work. 


Another phase which bids fair to become of increas- 
ing importance is that of automotive engineering, deal- 
ing chiefly with trucks and buses. The design and main- 
tenance of the equipment will probably come under the 
Motive Power Department, but studies of the use of 
trucks and buses and their coérdination with rail traffic 
will, it is likely, become more and more a part of the 
Traffic Department’s work. Still another is the aero- 
plane service. This has many possibilities but as yet is 
quite limited. Its very limitations so far make it attrac- 
tive to young engineers, as it is a beginning field, offer- 
ing a chance to grow up with it. 

As to the financial rewards, it must be faced, that 
with few exceptions, no fortunes will be found in Engi- 
neering, and perhaps somewhat less in Railroading than 
| in other fields. But for sheer interest and for worth- 
while work, it cannot be surpassed. Someone has rightly 
said that Railroading is a disease, and it is certain that 
it has a peculiar fascination to many men, which makes 
them stick to it despite many hardships. And as a 
general rule, the chances for continuous work are better 
in a railroad than in any other kind of work, a fact 
which has often compensated for the relatively small 
| emolument. 


We have pointed out that there are many places in a 
railroad where an engineer fits. As to how many are 
. available at the present day, it is undeniable that jobs 
are few and far between, as men are holding on to their 
jobs wherever they can. But all depressions heretofore 
have ended, as no doubt this one will also, and a state- 
ment made a year or so ago by a veteran railroad presi- 
dent who has weathered all the financial depressions 
since 1873, may be of timely interest — “To the young 

men before me I would say that it has been my experi- 

ence that in a major financial depression about 15 per 
" cent of the managerial ability of the country goes to the 
wall and is replaced by younger men.”’ 

So let the engineer take courage, and he may rest 
assured that no more worth-while work exists than 
Railroading. 
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RIVER CONTROL 


(Continued from page 51) 


cut was discovered. The surface current does not turn 
to go around the bend until it has crossed the river and 
struck the bank on the far side of the curve. Near the 
bed of the river, however, the current turns much earlier, 
so that a kind of corkscrew of water is formed, lying 
parallel to and against the outer bank of the bend. This 
spiral action carries the soil of the bank down and then 
out into the river, where it is carried away downstream. 

Two types of remedies now suggested themselves. 
One was to deflect the current of the river in such a way 
that the “corkscrew” would be moved a few hundred 
yards upstream, where the bank is made of resisting 
clay. The other was to reénforce the eroding bank in 
such a way that the spiral current would have little 
effect on it. The first solution was tried by placing a 
series of concrete obstructions, known as “groins,”’ 
along the inner bank for a distance equivalent to about 
half a mile upstream from the bend. They deflected 
the river against the clay bank which at that point 
formed the opposite shore, and almost halted the ero- 
sion of the caving banks farther downstream. This 
scheme, however, would have been both difficult and 
expensive to carry out in practice. 

Local protection of the eroding bank itself was found 
to be the best, as well as the cheapest, way to stop its 
washing away. Metal screens built out from this shore 
slowed up the current adjacent to the bank enough to 
reduce the miniature river’s tearing-down action. Simi- 
lar results were obtained with the model by placing, at 
rather short intervals along the shore, “ribs”’ of gravel 
(loose rock in the case of the actual river), running up 
and down the bank. These ribs protected the bank 
between them remarkably well. 

The real significance of all this work is not that it 
may save the State of Massachusetts a few thousand 
dollars. Rather, it marks an important extension of 
laboratory methods into the control of the forces of 
nature. 

v v v 


A temperature of fifteen degrees below zero Fahren- 
heit is used in the fish-freezing plant of Indian River 
Fisheries in Florida. After fifteen to thirty minutes of 
freezing fish are sealed in glassine envelopes and stored 
at 10° F. 

“Cocolait”’ is the name of the Philippines’ substitute 
for milk. It is made from the water and meat of cocoa- 
nuts, sells for ten cents a quart, and compares very 
favorably with cows’ milk in food value. 

Despite an unusually heavy snowfall, bus schedules 
across the Sierras between San Francisco and Reno, 
Nevada, have been maintained all this winter. The 
maximum altitude encountered is 7,100 feet. Snow 
reached a depth of twelve feet on the level at some 
points. 
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UNDERSTANDING 


(Continued from page 45) 


the splinters of their glider and departed from Kitty 
Hawk, declaring that the problem was too complicated 
to be solved in the next one thousand years. In less than 
one thousand days they themselves experienced the first 
successful heavier-than-air, man-carrying flight, at the 
very scene of their discouragement. 

This example could be multiplied endlessly in such 
fields as the trans-Atlantic steamship, telephonic com- 
munication, and preventive medicine. A problem, once 
recognized, is always solved eventually. 

Since the turn of the century we have definitely 
recognized the necessity of understanding more about 
ourselves. Two men graduate from Technology, both 
with cumulative averages of 4.32 and both in Mechan- 
ical Engineering. Twenty years later one is a chief 
draftsman and one is chairman of the board. Why? 
Personality. But what made those personalities dif- 
ferent and what can be done to free the first man from 
his limitations? We are beginning to evolve partial 
solutions. 

The effect of fear, uncertainty, or a feeling of inferi- 
ority is receiving some much merited attention. We 
have paid a great deal of attention to the matter of 
physical health and preventive medicine. Only now are 
we coming to realize that mental health and preventive 
failure are far more important. 

A student who yearned for recognition, but who 
received none, temporarily achieved the center of the 
stage by the old ruse of becoming ill. He complained 
of lung trouble. One evening some of his fellows heard 
a light rap at the door followed by a dull thud. They 
found the boy lying prone outside, with bright scarlet 
blotches on the floor which indicated blood from the 
lungs. The crowd carried him in, seemingly uncon- 
scious, and made desperate search of the phone book 
for the nearest doctor. Immediately the student re- 
gained consciousness and threatened to shoot the doc- 
tor. Thereupon the others grew suspicious, “frisked”’ 
him, and discovering no weapon, phoned the physician 
who had the patient put to bed under proper super- 
vision. Some of the participating students started an 
amateur investigation. Chemical analysis showed the 
scarlet blood to be mercurochrome. Of course, the stu- 
dent accomplished his object, but it was a short-lived 
and illusive triumph. The sympathetic attention he 
desired soon became scorn and ridicule. 

Some day,.and I believe that it is not far off, we shall 
know as much about these tangled personalities as we 
now know about yellow fever or the elastic limit of steel. 

Most of us are seeking happiness, somehow not real- 
izing that it comes only as the result of an integrated 
life. The square peg in the round hole finds himself 
miserable at his task and thinks how happy he would 
be if only he did not have to work. The Viking Norse- 
man looked forward to a Valhalla in which dead heroes 
caroused every day until the Twilight of the Gods; the 
orthodox and literal-minded Moslem to a Paradise of 
idleness and hosts of beautiful and affectionate damsels; 
the orthodox and literal-minded Christian to a Heaven 
of eternal rest and harp-playing. Apart from their dif- 
fering choices as between wine, women, and song, these 
three views of celestial bliss agree in defining it as free- 
dom from labor: as idleness. Not idleness but adequate 
self-expression brings happiness. When we have learned 
enough always to give the man the job he is fitted for, 
the millennium will be an actuality. To that end 
struggles the world urge of the twentieth century. 
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SOURCE OF LIFE 


(Continued from page 49) 


ages of mountain-making and erosion have effaced every 
trace of them that we ever may have had; but the 
Moon’s unchanging face has kept to this day its perfect 
record of the last bombardment. 

Under this hypothesis, the Earth and Moon need 
never have been one body. Instead, each began as a 
knot or nucleus in the original planetary ribbon that, 
like the Reverend Billy Sunday’s sawdust trail, led 
from the Sun to Neptune. Earth and Moon had each 
its independent history of growth, and formed a part- 
nership as their gravities clasped one another. 

Even if we don’t believe that bombardment caused 
the Moon’s craters — and most of us don’t — there is 
still as much evidence to suggest that the Moon was 
lured by the Earth’s attraction to become our “lesser 
light” as there is to suggest that the Moon is a daughter 
born of the Earth’s body. The great size of the Moon — 
it’s the largest satellite, compared to its planet, in the 
Solar System — its great density, suggesting that it has 
a heavy core like a true planet, the freshness of its sur- 
face, suggesting that it finished its glorious explosions in 
fairly recent times — these’ and other considerations 
suggest that the Moon may have been separate from the 
Earth in the very beginning. The reader will observe 
that I repeat the word suggest; we must be clearly aware 
that all of these ideas are oniy suggestions despite the 
excellent mathematics that embellish the pages of 
treatises. 

Now we have both the Earth and the Moon; and 
summarizing what we have gleaned about their rela- 
tions, we see that the Moon either oozed out of the 
molten Earth and broke loose, or else joined the Earth’s 
course around the sun as an invited dancing-partner. 
If the Moon came out of the Earth’s equator, as Eve 
came from Adam’s rib, it must have done so while yet 
the Earth was liquid; long after the Earth had left the 
Sun, yet long before the Earth was crusted with cool 
rocks; long before oceans or continents were born. It 
seems more logical to think of the Moon as our com- 
rade, wooed out of her independent course to join curs; 
but at what date this happened we dare not say. Doubt- 
less it was very long ago, even as geologists reckon time. 


The First Seas 


Professor Chamberlin, whose Earth grew up coolly 
by the attraction of falling sun-dust, postulated cool 
seas from their beginning. Part of the water was in the 
original atmosphere but most of it was hidden in the 
solid sun-dust — occluded, dissolved, combined. It 
was gradually released as the cindery fragments were 
reorganized, warmed up, even to melting, and com- 
pacted to form a crust; and the released water worked 
its way up to join the original atmospheric water. Grad- 
ually the water at the surface increased until the lakes 
were seas, and later the seas increased to oceans, and 
reduced the continents to islands. 

The advocates of a hot Earth hold that the oceans 
were first a part of the atmosphere — the flaming gase- 
ous envelope around the molten Earth. Then when the 
seas first condensed to water upon the Earth, the Wal- 
rus would have had no need to inquire “Why the sea is 
boiling hot’’; and only pigs with wings would ,have 
escaped becoming boiled pork. 

Both cold-Earth and hot-Earth theorists agree that 
the seas have grown in volume through the geologic 
ages. For every time a volcano blows its nose, water as 
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Tue Younc Man 1n Business, by Howard Lee Davis, 
Director of Technical Employment and Training, 
New York Telephone Company. John Wiley and 
Sons, Inc., New York, 1931. 172 pp. 

For the student who has not yet “found himself,” 
but who is making an earnest search for his own capaci- 
ties, and for the young man who is about to begin a 
career in the world of business and industry, this book 
by Mr. Davis is of exceptional value. 

The author has written systematically, clearly, and 
interestingly on practically every situation in which the 
young man may find himself in his early years in the 
business world. The first chapter, evaluating all the 
activities of a college student, and their relation to later 
life, is an extremely well organized discussion of a topic 
about which there are many varied opinions. Following 
this chapter is a detailed treatment of what is probably 
the major question in the minds of every college junior 
and senior: “What sort of job do I want?” The aids to 
a sound self-analysis embodied in this chapter are ex- 
tremely helpful. Similarly, the various questions arising 
in connection with promotion, attitudes toward associ- 
ates, preparation for responsibilities, and a new approach 
to the methods of “educating the Boss,’ and chapters 
on Organization, Supervision, Leadership, Report Writ- 
ing, are thoroughly discussed. 

It is seldom that one comes across a book in which 
the valuable experience of maturity, and the optimism 
and frankness of youth are so successfully compounded, 
without the usual platitudes and pessimistic expression. 


—C. E. B. 


Tue Rapio Hanpsook, by James A. Moyer and John 
F. Wostrel, both of the Department of University 
Extension, Massachusetts Department of Education. 
McGraw-Hill Book Company, Inc., New York, 1931. 
886+x pages. 

Of this book it may be said that it covers an immense 
amount of material in an orderly and thorough manner. 
The index itself covers twenty pages, a fair indication of 
the great breadth of the treatment. The book is bound 
in flexible “handbook” style, and is printed on thin 
paper, so that it can readily be used.as a reference for 
practically any problem in radio technique. 

Since the book is arranged for a reference, its use as 
a text makes necessary a careful selection of the funda- 
mental principles. Each basic principle is covered, how- 
ever, so that the book is also a self-contained, if scat- 
tered, textbook. Of the great number of subjects cov- 
ered, among the more important are: a glossary of radio 
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have helped to make them most popular. Your alumni will 
vouch for them. Send for Catalog. 
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well as lava comes forth; or even water without much 
rock. And this new, volcanic water from the Earth’s 
interior is released to join the clouds first, and the sea 
afterwards. 

If ever the Earth was molten and its sea was hot, 
both must have cooled to modern temperatures before 
life began. Some of our speculators, lacking the under- 
standing which our new long vista down the vast cor- 
ridor of Time gives us, have thought that life must have 
begun while still the water was hot; and for proof, have 
shown us the plants that live in hot-springs. But these 
are specialized plants that have learned to bear hot 
water — their ancestors began life in cool waters. And 
we have no jot of evidence to suggest that life was ever 
influenced by any other warmth than the Sun’s rays 
give us. Hot-Earth or cold-Earth, either mode of Earth 
origin leads us to a cool, medern-seeming world, with 
seas and lands, winds, rains, and rivers, before the 
remote beginnings of life. We start with a flaming hot 
Sun; and may either pull it apart by tidal disruption or 
crash it apart by heaving a star through it; and the 
trailed-out ribbon of sun-stuff became planets. We 
need a period of planet-growth, and perhaps of planet 
cooling, during which the Moon came off, if it ever 
were a part of our Earth; then a cooling sea, if our 
Earth was hot; or a merely growing sea, if our Earth 
was early-cold. On a cool, sea-girt, sunlit Earth, of 
virtually modern aspect, life must have begun. 


Epritor’s Norte: This is the second of a series of three articles by 
Professor Morris on the evolution of the earth and its creatures. The 
third will appear next month. 








and electrical terms, eleven tables of electrical and math- 
ematical constants, a discussion of fundamental prin- 
ciples, the theory of practice of radio receivers, trans- 
mitters, power supply, television, and talking motion 
pictures. As is customary in general radio references, a 
great deal of space is devoted to the theory and use of 
the vacuum tube. 

Chapters on the installation, use and control of 
broadcast and marine transmitters should prove of great 
value to those who have occasion to operate commercial 
apparatus. For the technical school, a chapter on lab- 
oratory equipment and testing methods contains a 
wealth of information, much more in fact than any one 
laboratory could have use of. Many recent develop- 
ments, such as color television, the use of the thyratron 
in inverter circuits, the multi-mu amplifier and pentode 
are to be found in the various sections. 

— D.G. F. 
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A counter 
25.000 miles long? 


Western Electric goes all around the world to make its purchases. 


In distant parts of the earth materials are gathered for manufacturing 








Fivecontinentssup- Bell telephones—silk from Japan, mica from India, South African 
ply raw materials. 


gold, Australian wool. @, Not only is purchasing done on a world- 


wide scale, but buying is raised to the status of a science at Western 





Electric. It includes thoroughgoing studies in the fields of economics Testing is part of 
purchasing, here. 


and geography, rigid chemical and physical testing of many 


samples before definite selections are made. @, Western Electric 





men, as a kind of second nature, are constantly striving for 


Think how far your 
Bell telephone has 
already traveled. improvements. In serving the Bell System, they search constantly 


for better materials, better methods of manufacture, better means of distribution. 
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A Light Beam " 
TALKS 


| ROM the flickering light of a neon tube on the skyline of New 

York City, a speech was sent to the S. S. President Hoover, 3000 
feet away. The small neon tube changed the electric impulses from 
le a microphone into light waves, which were directed to the ship in 
a narrow beam. A photoelectric tube in the center of a receiving 
mirror on the ship changed the light impulses back into sound, and 


the speech was heard on board. 


The use of light that can be heard, and of sound that can be seen, 
has many applications. It can be used for speech communication; it 
can serve in fog to guide aircraft on their course and into port; and 


it can be used for radio and television broadcasting. 


The development of future forms of transmission, whether in sound 
l or light waves, will largely be the responsibility of college-trained 

General Electric engineers. To-day, these men are planning, pro- 
| ducing, and testing electric equipment which will help maintain 


General Electric’s leadership in its field. 
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